Rhinovirus 2A is the key protease responsible for instigating the early block to gene expression in infected cells.
Human rhinoviruses express 2 cysteine proteases, 2A and 3C, that are responsible for viral polyprotein processing. Both proteases also suppress host gene expression by inhibiting mRNA transcription, nuclear export and cap-dependent translation. However, the relative contribution that each makes in achieving this goal remains unclear. In this study we have compared both the combined and individual ability of the 2 proteases to shut down in cellulo gene expression using a novel dynamic reporter system. Our findings show that 2A inhibits host gene expression much more rapidly than 3C. By comparing the activities of a representative set of proteases from the three different Human Rhinovirus (HRV) species, we also find variation in the speed at which host gene expression is suppressed. Our work highlights the key role that 2A plays in early suppression of the infected host cell response and shows that this can be influenced by natural variation in the activity of this enzyme.